PPARalpha-mediated upregulation of uncoupling protein-2 switches cyanide-induced apoptosis to necrosis in primary cortical cells.
Peroxisome proliferator-activated receptor alpha (PPARalpha) is a member of the nuclear factor PPAR family that regulates a variety of cellular functions, including lipid metabolism, cellular oxidative stress defense, and inflammatory responses. Based on the report that Wy14,643, a PPARalpha agonist, can upregulate uncoupling protein-2 (UCP-2), this study was conducted in primary cortical cells to determine if PPARalpha activation enhances cyanide-induced neurotoxicity through changes in the level of UCP-2. PCR and Western blot analysis showed that Wy14,643 upregulated UCP-2 transcriptionally over a 12-h period. This response was mediated by PPARalpha since it was blocked by MK886, a selective PPARalpha antagonist. The effect of UCP-2 upregulation on the cytotoxic response to cyanide was quantitated by terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (apoptosis) and propidium iodide staining (necrosis). Wy14,643 switched the mode of cyanide-induced cell death from apoptosis to necrosis. Cell death was preceded by marked mitochondrial dysfunction, as reflected by depletion of ATP and reduction of the mitochondrial membrane potential (DeltaPsim). Knock down of UCP-2 expression by RNA interference blocked the Wy14,643-mediated enhancement of cyanide-induced mitochondrial dysfunction and the switch of the cell death mode, thus confirming that the response was mediated by upregulation of UCP-2. This study shows that PPARalpha activation can upregulate UCP-2 expression, which in turn enhances cyanide-induced necrotic cell death through an increase of mitochondrial dysfunction.